Objectives: The study aimed to evaluate content validity, convergent validity, internal consistency and test-retest reliability of the Thai version of the Scale for the Assessment of Negative Symptoms (SANS-Thai).
Introduction
Negative symptoms have long been noted as a common feature of schizophrenia and as such remains one of the diagnostic criteria of schizophrenia in the Diagnostic and Statistical Manual of Mental Disorders (DSM)-IV and DSM-5 (American Psychiatric Association, 2013) . Patients who exhibit substantial negative symptoms have particularly poor functional outcome and it has been proposed as a separate domain with distinctive pathological and therapeutic implications (Kirkpatrick, Fenton, Carpenter, & Marder, 2006) . Therefore, the treatment of negative symptoms is an essential aspect in schizophrenia management, and negative symptoms need to be accurate and reliably assessed.
The Scale for the Assessment of Negative Symptoms (SANS) is one of the most widely used negative symptom scales in both clinical trials and practice (Andreasen, 1982 (Andreasen, , 1984 . It was developed specifically for the purpose of assessing negative symptoms in schizophrenia and has been translated into many languages such as (Kulhara, Kota, & Joseph, 1986; Phillips et al., 1991) . However, a Thai version has not been available before now. Moreover, accurate translation and assessment of the validity and reliability of the instruments must take precedence when developing a measurement in different languages and cultures. Hence, the objectives of the present study were to evaluate the validity and reliability of the SANS-Thai.
Methods

Participants and Study Procedure
The study consisted of two parts: 1) translation and contents validity and 2) validity and reliability in people with schizophrenia.
A translation process comprised of two psychiatric experts, familiar with the SANS, translated the English version of SANS into Thai. This was followed by a professional translator translating the first drafts into English. The forward and back translated versions were reviewed by taking into account the assessment concepts, language usage and complexities, as well as cultural appropriateness. All definitions of symptoms were unchanged from the original English version; only minor adaptations of examples of the symptoms were made.
After the translation process, the author invited four psychiatrists to participate in the content validity study of the Thai-SANS. Each item was rated on a 4-point scale (0 = not relevant; 3 = highly relevant). A content validity index was calculated both at the item level (item-CVI) and average content validity index (average-CVI). The item-CVI was calculated as the number of experts giving a score of 2 or 3 divided ty the total number of experts. The average-CVI was the average proportion of all items rated as 2 or 3 across the four experts.
The second part of the study was to assess convergent validity, internal consistency, and test-retest reliability in people with schizophrenia. Participants included were 40 clinically stable schizophrenia patients from the psychiatric clinic at Thammasat University Hospital, Thailand during 1 May 2016 to 31 December 2016. All participants were diagnosed using DSM-5 criteria of schizophrenia by certified psychiatrists.
Demographic data on the patients included gender, age and level of education. One psychiatrist interviewed them and rated the SANS-Thai. Research assistants, who were blinded to the SANS-Thai score, then evaluated general neurocognition using the Thai version of the Addenbrooke's Cognitive Examination (ACE) (Charernboon, Jaisin, & Lerthattasilp, 2016) . To evaluate test-retest reliability, 20 participants completed the second SANS assessment within 2-4 weeks.
The present study was part of our larger study and approved by the Human Ethics Committee of Faculty of Medicine, Thammasat University (protocol number: MTU-EC-ES-6-043/59). Some of the participants have contributed the SAPS and SANS data to our previous report (Charernboon & Patumanond, 2017) .
Measures
The Thai version of the Scale for the Assessment of Negative Symptoms (SANS-Thai)
The SANS-Thai consists of 20 items and is divided into five domains, which are affective flattening (7 items), alogia (4 items), avolition-apathy (3 items), anhedonia-asociality (4 items) and attention (2 items) (Andreasen, 1984) . Each item rating was on a six-point scale ranging from 0 to 5. Each domain also included a global rating score which is the summarized score of the symptoms in that domain. The 'total SANS score' can be calculated by adding the score of all 20 items, ranging from 0 to 100. The 'global SANS score' is calculated by summarizing the score of each global rating scale, ranging from 0 to 25. A higher score indicated higher severity of the symptoms.
The Thai version of the Addenbrooke's Cognitive Examination III (ACE)
The Addenbrooke's Cognitive Examination III (ACE) is an assessment of general neurocognition (Charernboon et al., 2016; Hsieh, Schubert, Hoon, Mioshi, & Hodges, 2013) . Scores range from 0 to 100, with higher scores indicating better neurocognitive function. The ACE was used to evaluate convergent validity with SANS-Thai. Studies have found that negative symptoms and cognitive deficits share some features and usually are correlated in their severity in schizophrenia (Harvey, Koren, Reichenberg, & Bowie, 2006) .
Statistical Analysis
Pearson correlations were used to measure the convergent validity between the global SANS-Thai and total SANS-Thai compared to the ACE. Internal consistency was assessed with the Cronbach alpha. Test-retest reliability was evaluated with the intraclass correlation coefficient and a Bland-Altman plot. The Bland-Altman plot demonstrated the average of the first and second assessment against all differences between first and second assessment (test-retest score) and estimated limits of agreement. A p-value of < 0.05 indicated statistical significance. All analyzes were performed using STATA version 14.
Results
The participants consisted of 40 schizophrenia patients: 21 females and 19 males. Their mean age was 36.9 (SD 12.8) years and education level was 13.1 (SD 3.6) years.
Content Validity
The results demonstrated that SANS-Thai has excellent content validity with the average-CVI of 0.94. The majority of the item-CVIs ranged from 0.75 to 1. Only one item, inattentiveness during mental status testing, had an item-CVI of 0.5 (Table 1) . 
Convergent Validity
The correlation between the ACE and global SANS-Thai score was -0.48 (p = 0.002); the ACE and total SANS-Thai score was -0.49 (p = 0.001).
Reliability
The SANS-Thai had a good internal consistency with the Cronbach's alpha of 0.95.
The test-retest reliability, as measured by intraclass correlation, was 0.91 (p < 0.001) for the global SANS-Thai score and 0.9 (p < 0.001) for the total SANS-Thai score. As an additional test between test and retest, Bland-Altman plots were constructed as shown in Figures 1 and 2 . For the global SANS-Thai score, the mean difference was 1.65, and the 95% limits of agreement ranged -2.7 to 6.0 points. Only 1 out of 20 participants (5%) fell outside the limits of agreement. Regarding the total SANS-Thai score, the mean difference was 5.1, and 95% limits of agreement was -12.9 to 23.1 points. One out of 20 participants (5%) fell outside the limits of agreement. Vol. 11, No. 6; 2019 
Discussion
In general, the study demonstrated that the Thai version of the SANS is valid and reliable. It was confirmed to have an excellent content validity with excellent average-CVI. The only low item-CVI score was 'inattentiveness during mental status testing'. Two experts suggested that the attention test should be considered as a cognitive function more than negative symptoms; this is the typical and generally known criticism of the SANS (Daniel, 2013) .
As expected, the results showed a moderate correlation between the ACE and global SANS-Thai and total SANS-Thai scores. Multiple previous cross-sectional studies have illustrated that the severity of negative symptoms and cognitive symptoms are usually correlated. These correlations are generally moderate with the average correlation of 0.3 (Harvey et al., 2006) . The Cronbach's coefficient alphas indicated that the SANS-Thai had a high internal consistency (0.95), comparable to the original study by Andreasen which had an overall internal consistency of 0.89 (Andreasen, 1982) . A multisite study of the reliability of the SANS by Mueser also demonstrated an internal consistency of the total score of 0.89 (Mueser, Sayers, Schooler, Mance, & Haas, 1994) .
The SANS-Thai had excellent test-retest reliability with intraclass correlations of more than 0.9 for both the global and total score. The Bland-Altman plot showed that 95% of the differences between test and retest lie within the limits of agreement for both the global and total scores. The test-retest reliability is quite similar to the Chinese versions of the SANS which had an intraclass correlation for the total score of 0.88 and global score of 0.82 (Phillips et al., 1991) . The test-retest reliability of the original English versions of the SANS was never reported.
The main limitation was that the convergent validity with other negative symptom instruments and inter-rater reliability were not evaluated in this study. Further research should examine these psychometric properties.
Conclusion
The Thai version of the SANS provides a comprehensive measurement of negative symptoms of schizophrenia. It is valid and reliable and could be a useful tool for the research and clinical practice.
